Acute exposure to cadmium induces prolonged neutrophilia along with delayed induction of granulocyte colony-stimulating factor in the livers of mice.
Acute exposure to cadmium (Cd), a toxic heavy metal, causes systemic inflammation characterized by neutrophilia. To elucidate the mechanism of neutrophilia induced by Cd, we investigated the induction of granulocyte colony-stimulating factor (G-CSF), which regulates neutrophil production, in mice with acute Cd toxicity, and compared it with mice injected with lipopolysaccharide (LPS) as an inducer of general inflammatory responses. We injected BALB/c mice with Cd at 2.5 mg/kg i.p. or LPS at 0.5 mg/kg i.p. and sampled the peripheral blood and organs at time points up to 24 h. In Cd-treated mice, the peripheral neutrophil count increased steadily up to 24 h, whereas LPS-treated mice showed a more rapid increase with a peak at 12 h. The serum G-CSF level increased gradually to reach a plateau at 12-18 h in Cd-treated mice, but LPS-treated mice showed a marked increase, reaching a peak at 2-3 h. A gradual elevation of G-CSF mRNA expression up to 24 h was detected by real-time PCR in the livers of Cd-treated mice, but in LPS-treated mice its highest expression was observed in the liver with a rapid increase at 2 h. By in situ hybridization using G-CSF RNA probes, hepatic Kupffer cells were identified as G-CSF-producing cells in the liver. These results indicated that Cd has a characteristic effect of delayed induction of G-CSF in the liver, causing systemic inflammation accompanied by prolonged neutrophilia.